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Neuron is marking its 30 th anniversary this year. What is your favorite Neuron paper of the last 30 years, and why? I'm not sure I could pick out a single favorite paper. However, a pair of related papers do stand out in my memory.
One is a 2004 paper from the lab of Tobias Bonhoeffer (N€ agerl et al., Neuron 44, 759-767; December, 2004) , showing activity-dependent, bidirectional structural plasticity of hippocampal spines. The second is a follow-up paper in 2006, with N€ agerl as senior author and Bonhoeffer as second-to-last author (Fonseca et al., Neuron 52, 239-245; October, 2006) , showing that long-lasting plasticity requires a balance of protein synthesis and protein degradation. I liked both papers because they literally considered a ''balanced'' approach to understand the biology of synaptic plasticity, examining synaptic strengthening and weakening, protein synthesis, and degradation. I also love Neuron covers, and many stand out in my memory.
Here are two that I especially liked: Vivian Budnik's fantastical drawing of neurons and exosomes in the March 20, 2013 issue, and, another original piece of artwork, an oil painting from Obi-Tabot Tabe, on the July 26, 2012 issue celebrating Hubel and Weisel's work on the visual cortex.
What future direction in neuroscience are you most excited about? I am most excited by the increasing collaboration and dialogue between neuroscientists who trained in different disciplines-including molecular biology, cell biology and biochemistry, computational biology and data sciences, human genetics, and, beyond this, collaboration between neuroscientists, clinicians, and social scientists. For the past two decades, I've encountered many neuroscientists who believe that the brain should only be studied at one level or another, e.g., at the systems or circuit level, and only in one species or another, or who believe that one type of data (molecular, genetic, cellular) has ascendance over another. What's most promising from my perspective is the neuroscience that exists at the interface of these disciplines. How do we integrate data from molecular, genetic, circuit, systems, and psychological levels to understand brain function and brain disease? This can only be done collectively, because we still need depth of expertise in each discipline, but I see more and more discussion of how information from one level of analysis can inform our understanding at another level of analysis. I think the biggest challenge lies in figuring out how molecular logic gives rise to cell biological logic, to circuit logic, system logic, and finally how these various types of logic work together to explain behavior.
How would you like to see neuroscience evolve over the next 30 years? First, I'd love to see more synergy between the clinical neurosciences and the basic neurosciences. I was struck as a medical student by how little was known about the biological basis of psychiatric diseases and that motivated me to pursue
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In this regard, I think that human genetic studies of neurologic and psychiatric disorders hold special promise. Advances in genetic sequencing technologies have in many ways turned humans into model experimental organisms, enabling identification of genetic loci that contribute to neuronal circuit abnormalities. These can then be studied in other more experimentally tractable model organisms to understand the biological pathways that contribute to the phenotype and that can be targeted therapeutically. And here, the development of novel genetic editing tools is especially exciting as they enable genetic manipulation in a host of organisms.
Second, I think the field will benefit from unbiased, quantitative analyses of behaviors and phenotypes. I look forward to the unbiased new insights into behavior that promises to emerge from the application of new approaches in data sciences, including supervised and unsupervised machine learning, to the analysis of human and non-human animal behaviors and phenotypes.
Third, I think neuroscience will benefit from studies that are inclusive of all the cell types and cellular components in the nervous system-including glia, endothelial cells, extracellular matrix, vasculature, etc. As a scientist, I am a reductionist, and I have spent much of my career studying two or three neurons in a dish. One of the things I've learned is that context matters! I continue to believe strongly in the value of reductionist, single neuron studies, recognizing the value of considering how the context affects the biology of single neurons. At a more macro-level, I think neuroscience will benefit from studies of how other organs, e.g., the gut, vasculature, immune system, vasculature, and endocrine systems, affect brain function.
Which aspect of science, your field or in general, would you wish the general public knew more about? I wish the scientific method were better understood-that it were explicitly taught throughout K-12 education-as a way of understanding data and evidence. The practice of asking questions, of developing experiments to address those questions, of considering every interpretation of the data, of constantly questioning and testing one's hypothesis, of recognizing bias in experimental design and interpretation, and of recognizing that, as scientists, we are always refining our understanding of biological truths, is a practice that I believe would benefit society.
And I think the world would be a better place if the general public had a better understanding of evolution, the genetic interconnectedness of all human beings, the interplay between nature and nurture, and the importance of early childhood experience in brain development.
What is your guiding philosophy for running your lab? Your personal philosophy? Honesty and openness are at the top of my guiding principles for running my lab. I want my lab to be driven by a devotion to understanding the truth about any question. I want my trainees to learn how to ask important questions, design experiments that will give them reliable and reproducible answers, pay attention to their data, be open to deep questioning of their results, and be comfortable with being proven wrong. This is more important to me than having trainees publish multiple papers in my lab. As far as my own personal philosophy, I am a reductionist-I find aesthetic pleasure in limiting variables and probing, in depth, a specific process or mechanism from multiple perspectives. I am also personally committed to working on problems that I think will have impact-i.e., I'm not just driven by pure curiosity, but also by the hope that our research will address public health needs. And I view science as a communal, collective enterprise, and believe it's critical to openly share data.
What are the questions that inspire your lab? The inspiration for work in my lab is to understand how experience changes brain connectivity at the level of cells and synapses. To address this question, we take advantage of the fact that the persistence of activity-dependent changes in brain connectivity require new gene expression. This allows us to focus specifically on the question of how experience changes gene expression in brain cells. Some of the recent areas of interest for my lab have to do with how neuromodulatory inputs alter gene expression to enhance activity-dependent plasticity, how changes in the proteome at synapses allow for synapse-specific forms of plasticity, and how regulated gene expression in distinct neuronal (and nonneuronal) compartments is integrated to achieve plasticity. Do you have a favorite anecdote from doing science that you'd like to share (perhaps a key discovery moment)? As a postdoc in Eric Kandel's lab, I wanted to understand how long-lasting, transcription-dependent plasticity could exist in a synapse-specific manner-i.e., how could the products of gene expression alter the efficacy of some but not all synapses made by a single neuron? I was on a pumpkin-picking field trip with my then 3-year-old daughter Maya, sitting on the back of a hayride truck with Maya on my lap, totally relaxed, when I realized that some of the sensory neurons I dissected from the pleural ganglia of Aplysia californica had bifurcated processes, and that I could use these to set up cultures in which a single sensory neuron contacted two spatially separated motor neurons. I immediately saw that I could use these cultures to induce synapse-specific plasticity by local application of serotonin, and could then use this system to explore the mechanisms of synapse-specific plasticity. This moment was important because it taught me that sometimes the best ideas come when I am most relaxed and doing something I enjoy. It was also a great example of the value of paying attention to every detail of an experiment-in this case, noticing that some sensory neurons were bifurcated. Finally, it was a lesson to me about the value of setting up a simple model system to study a process.
Who were your key early influences?
My dad is a physician-scientist who studies the biology of aging at the University of Washington. I spent many high school summers working in his lab and in the labs of his colleagues, and the truth is that this-in combination with the cutthroat pre-med culture I encountered in college organic chemistry-initially dissuaded me from studying science. A classic absent-minded scientist, my dad was so engrossed by his research that he often forgot to come home for dinner. At the time, I contrasted science with what I felt were the humanitarian warmth of art and literature, and chose the latter. However, I now see that my dad's enthusiasm for experimental biology strongly influenced me. When I was a child, he used to stop on road trips to visit cemeteries and, like a detective, read the tombstones to try to understand what the cause of death was (e.g., any evidence of an epidemic in the town). Other times, he would sit in a restaurant or would walk down the street and make comments about interesting genetic craniofacial abnormalities he observed on passersby.
What's your favorite experiment? I like to think about Ramó n y Cajal sitting at his kitchen table looking at images of Golgi-stained neurons, and based on his deep observation, hypothesizing that the brain is composed of distinct neurons rather that of a syncytium and that memories could be stored as changes in the strength of connections between neurons.
What motivated you to become a scientist? As a Peace Corps volunteer in Zaire, I set up a vaccination program for 30,000 children in a rural zone. Every year, children died from an annual measles epidemic, and the first year we started the vaccination program, there were no cases of measles, and no death from measles. This was as close to a conversion experience as I've ever had and made me believe in the impact of biomedical research. At the time, I thought I would do public health work, but when I came back to the United States to finish my pre-med courses, I worked in the lab of George Miller at Yale. While my project was to study potential horizontal transmission of HIV by testing the contacts of HIV-positive children, the rest of the Miller lab studied the switch between latency and replication in Epstein-Barr virus. George Miller was the person who really turned me on to science, who taught me how creative and fun basic science research can be.
What is your view on big datagathering collaborations as opposed to hypothesis-driven research by small groups? I think both types of science are valuable. I was trained in hypothesis-driven science and that's the type of science I find most satisfying. At the same time, I love the fact that new technologies enable tremendous amounts of data to be collected. I view some of the big datagathering collaborations as a modern form of field biology, and in my own lab, I find it exciting to apply genome-wide approaches to study cell biological questions. The concern I have with exclusively big data-gathering projects has to do with the quality of the data (i.e., that they are a mile-wide and an inch-deep), and the concern I have with exclusively hypothesis-driven projects is that they may be missing the bigger picture (i.e., that they are looking under the wrong lamppost).
What do you think are the biggest problems/challenge science as a whole is facing today? I worry that modern American culture has become increasingly utilitarian and that a casualty of this is a lack of appreciation for the value of scientific curiosity and the pursuit of knowledge. A clear manifestation of this is the real decrease in funding for discovery science. It's especially ironic that funding is so limited given the transformative scientific tools and technologies that are available today.
What advice do you find yourself giving to your students and postdocs? In an era plagued by careerism, I encourage my students and postdocs to do what they are passionate about. Rather than think they need to plan out their lives-which one can never do in science-I encourage them to be open to opportunities. My advice is for them to always follow their interests and to be bold about their dreams and not shy away from competition. I also let them know that not everything has to be done at once, that one can pay attention to different things at different times of one's life. And, finally, I think it's important for them to know that it's okay to feel lost because tackling big questions often requires that one goes through a period of not knowing how things are going to work out. Do you have a role model in science? If so, who and why? I admire and appreciate different things in different scientists. My PhD advisor Ari Helenius is an amazing experimentalist, who pays attention to every aspect of every experiment, and whose science is always beautiful and elegant. My postdoc advisor Eric Kandel is one of the most synthetic, imaginative thinkers I know and is a fantastic communicator. I have so many colleagues, at UCLA and elsewhere, with whom I love talking about science because they make me see things in a new light.
What do you do when you're not in the lab? These days, as Dean of the medical school, I spend a lot of time out of the lab. My motivation for being Dean is to do all I can to ensure that academic medicine, from basic research and education to clinical care, not only survives, but also thrives. As Dean, I get to learn about an array of scholarship, from neuroscience to immunology, cancer biology, primary to quaternary clinical care, social medicine, precision health, and more. When I am not in the lab, and not being Dean, I read fiction, draw, and spend time with my husband, children (all grown up now), and friends. And I go to Hawaii as often as I can.
What career paths did you consider other than a scientist? I thought about teaching English literature, opening a book store (would not have been a wise business decision), being a pediatrician, and writing and illustrating books (still think about this).
https://doi.org/10.1016/j.neuron.2018.07.015
